Gram-positive sporeforming Bacillus subtilis produces phosphate-repressible alkaline phosphatase and phosphodiesterase during the vegetative growth phase. The synthesis of these enzymes is controlled by phoS, phoT, and two closely linked genes, phoP and phoR (9, (11) (12) (13) 17 ). Since both negative and constitutive mutations are located in the phoR locus, the phoR gene product is considered to act as a positive and negative regulatory factor. In a previous paper, we reported that the PhoP protein is similar to the Escherichia coli PhoB protein on the basis of the nucleotide and deduced amino acid sequence analyses. This finding indicates that these two proteins function similarly to positive regulators (15) . In this communication, we describe the nucleotide sequence of the B. subtilis phoR gene and discuss the regulatory system of phosphate-controlled gene expression in this microorganism.
The phoR gene was located on a 5.2-kilobase-pair (kbp) BglII DNA fragment cloned in a XCM vector (15) . We determined the nucleotide sequence of a 2.5-kbp region that includes the phoR locus by the dideoxy-chain termination method (14) , using the M13mp bacteriophages (8) (5, 6, 16) .
The deduced amino acid sequence was compared with that of the E. coli phoR gene product, which was known to be the positive and negative regulatory factor for the E. coli pho regulon (5) (Fig. 2) . Three-fourths of the carboxyl-terminal region of the B. subtilis PhoR protein and the entire region of the E. coli PhoR protein shared a significant homology degree of (27% were identical and 20% were conserved). The carboxyl-terminal 80 amino acids were particularly highly conserved. A deletion which includes this region of fCMH01 resulted in the simultaneous loss of complementation for both the activator and repressor functions. The carboxyl-terminal region appears to play an important role in gene regulation.
The hydropathic profiles of the two proteins analyzed by the method of Kyte and Doolittle (3) with use of the GENIAS program (Mitsui Knowledge Industry, Tokyo, Japan) indicated that the two sequences possessed a similar hydrophobic feature in the amino-terminal region (data not shown). This finding may indicate that these proteins are associated with membrane. The E. coli PhoR protein was reported to have a domain conserved between some regulatory proteins such as the EnvZ (2) and CpxA (1) proteins of E. coli, the NtrB proteins of Klebsiella pneumoniae (7) and Bradyrhizobium (Parasponia) spp. (10) , and the VirA protein of Agrobacterium tumefaciens (4). These gene products are believed to act as sensory proteins that transmit the change of environment to the corresponding positive regulatory factors, which interact directly with the promoters of controlled genes. We believe that the PhoR protein of B. subtilis is also the sensory protein for the phoP gene product. We conclude, therefore, that B. subtilis and E. coli possess similar phosphate-regulated gene systems consisting of two components which may be present universally among procaryotic cells.
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